Biological and biochemical characterization of a red-eye mutant in Nilaparvata lugens (Hemiptera: Delphacidae).
A red-eye colony was established in our laboratory in brown planthopper (BPH), Nilaparvata lugens (Stål), a major rice pest in Asia. Except for the red-eye phenotype, no other differences were observed between the wild-type (brown eye) and the mutant-type (red eye) in external characters. Genetic analysis revealed that the red-eye phenotype was controlled by a single autosomal recessive allele. Biological studies found that egg production and egg viability in the red-eye mutant colony were not significantly different from those in the wild-type BPH. Biochemical analysis and electronic microscopy examination revealed that the red-eye mutants contained decreased levels of both xanthommatin (brown) and pteridine (red) and reduced number of pigment granules. Thus, the changes of amount and ratio of the two pigments is the biochemical basis of this red-eye mutation. Our results indicate that the red-eye mutant gene (red) might be involved in one common gene locus shared by the two pigments in pigment transportation, pigment granule formation or some other processes.